Background. A key principle of patient-centred outcomes research (PCOR) is the engagement of patients and other stakeholders in the research process, but the evidence is still emerging on the impact patient engagement has on the research process. A 10-step framework has been developed to provide methodological guidance for patient engagement throughout the research process. However, the utility of the framework for patient engagement has not been tested in actual research studies.
Introduction
Previous studies have broadly described the purpose and methods for engaging patients and other stakeholders in research (1) (2) (3) (4) (5) . Proposed frameworks and conceptual models such as Frank et al. (6) focus on the foundational elements of patient-centred outcomes research (PCOR) and the outcomes of engagement in PCOR using those foundational elements. Concannon et al. (2) also describe a framework for identifying stakeholders to engage across the full research spectrum. Lavallee et al. (4) describe a conceptual model that focuses on the process and outcome of engagement and a plan for evaluating the impact of stakeholder engagement along six meta-criteria.
Although engaging patients in the research process early on is recognized as critical to the success of the study, as shown in the fields of participatory research, specific guidance that offers practical realities of such engagement in PCOR across different contexts has not yet been sufficiently described (2, 5) .
The 10-step framework Mullins et al. (7) describe a 10-step patient engagement framework that describes the steps in the PCOR process and the purpose of engagement at each step. A modified version of this framework ( Fig. 1) suggests methods for engaging patients at each of the first three steps provide a practical tool for patient engagement in research.
'Topic solicitation' refers to seeking patients input on identifying future research topics (7) . Ideally, this generates a wide variety of topics, requiring 'prioritization' of topics and outcomes that are of urgency and importance (7) . Once a research topic is selected, patients can assist in 'framing the question' by developing research questions that are practical and of relevance to them (7) . The first three steps of the framework (described above) represent the beginning stages common to the participatory research process.
Although it is known that engaging patients in the research process early on is critical to the success of the study, as shown in the fields of participatory research, specific guidance that offers practical realities of such engagement in PCOR across diverse settings and contexts has not yet been sufficiently described (2, 5) . The aim of the study was to describe PCOR researchers' experiences with engaging patients using the first three steps of Mullins' 10-step framework. However, we realized that although all participants were familiar with the framework, not all participants had concrete experiences of engaging patients in the first three steps of the framework. We revised the aim to include researchers' overall experiences with engaging patients in the early stages of research.
Methods

Study setting
The study was conducted at one academic health centre in the eastern USA. The Agency for Healthcare Research and Quality awarded the University of Maryland Baltimore a PCOR infrastructure development grant for the PATient-centered Involvement in Evaluating the effectiveNess of TreatmentS (PATIENTS) programme. The PATIENTS programme fosters sustainable partnerships with communities of diverse patients to conduct PCOR using the 10-step framework (8). Ethical approval was obtained from the University of Maryland Institutional Review Board.
Study design
We conducted in-depth interviews between November 2014 and January 2015 with 12 PCOR researchers. A semi-structured interview guide was developed based on a literature review. The guide was pilot tested during meetings with our research team to ensure that questions appropriately captured key concepts of the framework's first three steps. Of the 12 interviews conducted by the first author, 6 interviews were face-to-face interviews and the remaining six interviews were telephone interviews. All interviews were audio recorded. Interviewees provided verbal and written informed consent prior to recording. Each interview lasted between 45 and 60 minutes. Interviewees were not provided with any incentives.
Participants and recruitment
We recruited interviewees using purposive sampling from a list of researchers who (i) received PATIENTS pilot funds, (ii) utilized the PATIENTS training infrastructure or (iii) leveraged the CER-PCOR workgroup to support their research. An invitation email sent to 20 PCOR researchers provided details about the study and invited participation.
Data analysis
Data analysis occurred concurrently with data collection in an iterative way. All interview transcripts were thoroughly read by the first author to become immersed in the data and then analysed using NVivo 10 software. Using Morse and Field's (8) approach to content analysis, we organized and coded data into categories and subcategories pre-identified based on the constructs explored in the interview guide. We identified major themes by establishing links between different subcategories. Emergent themes derived from the data were also noted. We conducted member checks with RN and JH after data analysis to ensure accuracy of the data and themes. Peer debriefing exercises were conducted with CDM and DL, which focused on their own experiences and perceptions as expert PCOR researchers, was valuable to discuss emerging themes. 
Results
Two invited participants declined because they were relatively new to PCOR and did not feel that they were in a position to meaningfully contribute. An additional six were unable to participate due to scheduling conflicts. There were 12 interviewees; however, we included responses from only 10 because we had already established consensus and reached data saturation with no new themes emerging that added to the topic being discussed (9) . Characteristics of participants are summarized in Table 1 . Participants included research physicians (MDs) working in the areas of oncology (n = 2), neurology (n = 1) and psychiatry (n = 1) and doctoral researchers (PhDs) working in the areas of neurology (n = 1), rare diseases (n = 1), cardiovascular health (n = 1), psychiatry (n = 1), diabetes (n = 1) and other areas (n = 2). A masters-level researcher working in the area of oncology was among the participants. Participants were characterized as an expert or novice PCOR researcher if they have had more or less than 3 years of experience with PCOR or any participatory research method.
Importance of patient engagement: 'perspective you can't get unless you talk to the patient'
Ability to obtain patient's perspective The most common reason described by interviewees for engaging patients was to help researchers obtain patients' perspectives' in order to ensure the study's relevance (Table 2) . When asked specifically on the importance of engaging patients at the beginning of the research process, most participants agreed that it was critical to the success of the study. One interviewee stated:
It helps to ground the research team because you are getting the lens of the people whom the results should help…your target population. It's like a compass, it sets you in the direction you want to go from the beginning….It grounds your little piece of that puzzle, to make sure you are on the right road. (Participant no. 8)
Another interviewee viewed the importance of engaging patients from the beginning as, 'lead[ing] to an appreciation for all of the issues that people face beyond…the narrow focus on clinical care. It really re-shapes your priorities to think about what topics and questions are important to ask' (Participant no. 10).
Several interviewees noted that even though they understood the importance of engaging patients at the first steps of the research process, it did not occur, as current processes for applying for research funding such as predetermined topic solicitation do not support it. One participant's statement sums up this sentiment:
The researcher is usually responding to a request for applications/ proposals (RFA/RFP), where the funder has already determined the general direction of the topic to be studied, which makes it difficult to start engaging patients in that process. There should be some assurance that the topics in that RFP came from patients, not just doctors. (Participant no. 5)
Alignment on topics important to all stakeholders
Most participants expressed that it was important to engage patients in research to ensure that the priorities of other stakeholders, such as the funding organization and researchers' aligned well with patients' priorities. One respondent stated that, '…doing so would ensure that the study is relevant to the audience for which it was designed'. Interviewees stated that many times the funding agencies had already identified their research funding priorities. One participant noted, 'In the case of Patient-Centered Outcomes Research Institute (PCORI), the funding priorities identified are topics proposed and prioritized by patients and stakeholders through their advisory councils'. Nonetheless, another participant stated the importance of still obtaining patients' perspectives on the identified priorities during study design to see if those priorities resonate with patients. The same participant above described the approach taken:
PCORI had already identified the topic and research question. [ We partnered] with patients to refine what was important to them by presenting the content of the RFP to them and have them react to it in a way that we were able to take what the solicitation was looking for and craft it in a way that resonated with…what patients thought was important and…outcomes that were crucial to them. (Participant no. 5)
Another participant described his experience, stating 'by engaging patients, we were able to properly define our topic and primary outcome as something that was both meaningful to patients, measurable within the research design and potentially profoundly important in terms of patient care' (Participant no. 3).
Ensures relevant questions addressing patients' needs are posed
Participants viewed patient engagement as important in ensuring the relevance of the questions posed to addressing patients' needs. One participant said patient engagement is valuable and more realistic in framing the research question because 'patients are more likely to think about questions like: 'How does something affect my dayto-day quality of life?' as opposed to a researcher perspective that may look more at harder outcomes and measurements' (Participant no. 1).
Another interviewee said:
Engaging patients in posing the research question helps to target limited resources to the conduct of high level and impactful studies that identify and answer the most important questions to patients, clinicians, and other key stakeholders.
(Participant no. 7) 
Impact of patient engagement
Prioritization of outcomes important to patients
Most participants stated that early engagement with patients allowed for better prioritization of study outcome measures (Table 3) . One clinician researcher reported that patient engagement had an impact on their research team because it enabled them 'learn how to align research priorities such that it is more focused on the overall needs of the individual'. Furthermore, another researcher stated that by asking patients about the outcomes and treatment side effects that are important to them, they are able to prioritize those in their research and clinical practice. This is reflected below:
I would ask patients, 'What treatment side effects they experienced that they thought to be the most debilitating and if
Influencing language used in the study
Interviewees most commonly stated that engagement assisted with framing the language and overall messaging used in the study and thus the most influential aspect of patient engagement. This sentiment was echoed by one participant:
It [patient engagement] influenced the language and the messaging that was used in designing the study-thinking about what's going to make consumers/patients interested in the study, and how they match up with their priorities…a lot of important things about language and messaging was influenced by the ongoing dialogue and patient engagement. (Participant no. 9)
Challenges and barriers to patient engagement
Lack of representative sample of engaged patients
Ensuring that patients being engaged represented experience and perspectives of the patient population most likely to find the study's results useful remained a common concern of interviewees ( Table 4) . One interviewee shared the following:
Individuals you need to engage to provide input may have complex illnesses, and have a lot of insight into the disease, but realistically they may not be eligible [to participate in] the study. There is tension between getting real world input from consumers who will utilize study results…[and the need to] make sure there aren't too many confounders or restrictions on eligibility criteria. (Participant no. 5) Several participants described the difficulty of finding the right patients and reaching them to provide insight to your study as articulated by one participant:
There are real patients and there are professional patients. Real patients are those who are actively experiencing the disease, and have an average or low knowledge about healthcare or about the disease, as opposed to a nurse who has the disease or a patient who has participated in several research studies on that disease. (Participant no. 8)
Living in the moment
Some participants highlighted the challenge of real patients and their families only being able to focus on issues they are confronting at that very moment, and how that could 'serve as a distraction in fully providing input to the study'. Another participant described their experience:
The [challenge lies in the] inability of the patient experiencing the disease, the spouse living every day as a caregiver to see the larger picture. Their focus and priorities are going to be on the things they are confronting at that very moment….There are going to be topics that are extremely significant, but various individuals around the 
Explaining technical terms in lay terms
Another challenge stated by researchers is being able to present the information about the study in a manner that patients are able to understand what the study is about and in a way that they feel comfortable enough to provide the researcher with valuable feedback to design the study. This was described by a participant below: 
Realities of patient engagement
Funding agency tight deadlines
In general, the tight deadlines of funding agencies were regarded as a barrier to optimal engagement (Table 5 ). Several participants who were principal investigators reported that patients and other stakeholders need to be trained so that they are more fluent and more engaged to be able to contribute meaningfully to the research. One participant expressed this sentiment, 'funding sponsors sometimes have unrealistic ideas about how to include stakeholders without adequate support and training'. Another participant supported this Table 3 . Theme: impact of patient engagement
Subcategory
Step
Prioritization of outcomes important to patients Prioritization Patients determine study design alongside researchers Topic solicitation
Influencing language and messaging used in research question
Framing the question Table 4 . Theme: challenges/barriers to patient engagement
Subcategory
Lack of representative sample of engaged patients Topic solicitation Living in the moment Prioritization Explaining technical terms in lay terms Framing the question Table 5 . Theme: realities of patient engagement
Step Tight deadlines of funding agency All three steps Institutional support critical to successful patient engagement All three steps Giving research over to patients All three steps statement, by stating that 'such training needed to establish strong stakeholder groups take time and funding agencies don't usually account for the engagement phase in their tight proposal deadlines'. The example below describes this researcher's experience:
Unless the research team has an established stakeholder group focused on that area of research, what they are forced to do is quickly bring together something in four months. It's not fair to say that if those researchers are working in this area, they should already have that stakeholder group formed....The challenge is that without funding and unless there is a real funding opportunity to go after, it is difficult to sustain these stakeholder groups, and to keep the momentum going. Adequate stakeholder engagement is a long process that can easily take years rather than just six months. (Participant no. 10)
Giving research over to patients Three researchers interviewed described the underlying threat that patient engagement makes them feel like they are 'giving research over to patients'. There were divided views among interviewees. Some felt that patients are at the helm of decision-making with principal investigators, while others viewed patients as complementing or supporting the research process, and not leading the process. One researcher clarified by stating that, 'patient engagement is not giving the research over to patients, it's partnering with patients to make the research better'. Another point of view was offered by one participant that: 
Discussion
Summary of main findings
Our overall findings illustrate that patient engagement creates an alignment between patients' and researchers' priorities yet remains challenging to integrate into current research culture. The impact is that researchers are able to better prioritize important patient outcomes and design the research study using language and messaging that resonates with patients. In addition, our findings indicate that having a representative sample of patients to engage who are able to provide valuable input on different aspects of the disease area was challenging for some. From some participants' viewpoint, the tight deadlines of funding agencies and lack of support from upper management made it difficult to properly engage patients in research.
Comparison with existing literature
In general, engaging patients in the research process early has been associated with research results being easily adopted, as shown in the fields of participatory research (3, 7) . Similar to findings in the literature, our data reveal that patients have unique and important perspectives about treatment outcomes, priorities and preferences, which almost always differ from researchers' perspectives (5, 10) . When all of these priorities align between the patients and researchers, patients are more likely to benefit from the research findings and adhere to their treatment plan (10) . Our findings align with Domecq et al. (5) that researchers cannot fully capture everything that is important to a patient in a study because some of those things may be impossible to study or measure. Most of our findings on the importance, impact and challenges of patient engagement reported here are consistent with those of other studies (4, 5, 11, 12) . However, this study goes a step further by providing insights on the practical realities of patient engagement in PCOR across different contexts, such as the clinical and academic settings, and among new and experienced PCOR researchers. To our knowledge, there were no findings to corroborate ours that engaging patients during the beginning stages of the research process allows for better and more effective patient engagement in the later steps. This was one finding that emerged from our categorization of the results.
Implications
Our findings highlight factors, which influence patient engagement, such as inadequate institutional support and tight deadlines of funding agencies. Creating infrastructure within research institutions, publicized and easily accessible to researchers, especially new and untenured faculty, facilitates patient engagement. Examples of such infrastructure could include providing small institutional/ departmental pilot funds for pre-engagement, establishing a work group, organizing seminars, establishing collaborative interdisciplinary partnerships between new and experienced PCOR researchers to serve as mentoring opportunities and to give access to already developed patient networks and partnerships. Although outside the scope of our study, it is likely that several aspects of researchers' diverse training and skills make the concept of patient and family engagement in research easier for some than others. Through interprofessional training, clinicians and researchers skilled in engaging patients as part of their practice may share their knowledge and skills with others new to the field, as a way of facilitating the development of these skills.
Strengths and limitations
The incorporation of diverse sample of participants with varied PCOR experiences was a strength. In contrast to previous studies, which mostly focused on researchers experienced with patient engagement, we understood the importance of examining patient engagement within different contexts. Participants included both expert and novice PCOR researchers; clinician and PhD-trained researchers; and researchers from different research settings.
Limitations in the recruitment of all but two participants from the same institution as the authors could have introduced some sampling bias. Another weakness is reliance on researchers' recollection of their patient engagement efforts. Finally, by only interviewing researchers, results should not be interpreted as a reflection of patients or funders views. Future studies should investigate the influence that patient engagement in the beginning steps may have on the later steps of the research process. In addition, patients should be interviewed to explore their engagement experiences.
Conclusion
Our findings expand our understanding of the challenges and realities faced by a diverse sample of participants with varied PCOR experiences. Findings demonstrate that for patient engagement to be successful, adequate institutional support, interprofessional training and collaborative interdisciplinary partnerships need to be in place. We believe that researchers' views and experiences illustrate the need to re-evaluate patient engagement in PCOR based on the current realities they face. As patient engagement in research becomes widespread, it will be important to take into account these realities when refining patient engagement practices to ensure effective engagement that meets the needs of all stakeholders, such as through future funding announcements and guidance documents.
